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Description 

[0001 ] The present invention relates to the use of bro- 
melain and components thereof for the manufacture of 
a medicament for increasing the IL-8 level in an individ- 
ual so as to reduce or prevent inflammatory diseases in 
said individual and to use it as an adjuvant therapy to 
promote wound healing processes. 
[0002] Inflammation, or the inflammatory process, re- 
spectively involves several biological reactions, pro- 
ceeding in three successive phases: the degenerative 
phase, the vascular phase, and the healing phase. 
[0003] In the degenerative phase, the affected cells 
become swollen. The cytoplasma of affected cells be- 
comes vacuolized and an enlargement and fragmenta- 
tion of cell nuclei can be observed. As some of the plate- 
lets in the damaged blood vessels disintegrate, media- 
tors acting on sympathetic nerve endings are released. 
[0004] Subsequently, in the vascular phase changes 
in the blood vessels can be observed. In particular, an 
extensive migration and activity of so-called inflamma- 
tory cells (granulocytes, particularly neutrophils, lym- 
phocytes, macrophages and monocytes) and clearing 
of cellular debris and degenerated cells occur during this 
phase. As the capillary network and the postcapillary 
venules become flooded, congested and engorged by 
blood in active hyperemia and as a number of capillaries 
proliferate, a reddish appearance of inflamed tissue re- 
sults. 

[0005] In the last phase, the healing phase ; the inflam- 
mation begins to subside and repair of wound starts. 
[0006] Often inflammatory processes result in the for- 
mation of oedema, an accumulation of liquid in inter-tis- 
sue spaces, as the transport activity with respect to os- 
motic active compounds is locally decreased in the in- 
flamed areas. Closely related to this phenomenon are 
swellings observed after operations or traumata, often 
causing considerable pain to the patient. 
[0007] On a molecular basis, a plethora of active me- 
diators are involved in the development of inflammation, 
such as e.g. cytokines and in particular interleukin 1 -a, 
interleukin 1 -p, interleukin 6, tumor necrosis factor a and 
p, interleukin 8 (IL-8). 

[0008] In particular, IL-8 has been found to attract 
granulocytes and neutrophils towards an inflamed area 
and to activate the functional capacities of granulocytes, 
such as phagocytosis, cytotoxicity, chemotaxis etc.. IL- 
8 is a non-glycosylated protein of 8 kDa having 72 amino 
acids and is also known as ANAP (anionic neutrophil 
activating peptide), GCP (granulocyte chemotactic pep- 
tide), LCF (lymphocyte chemotactic factor) and LIF (leu- 
kocyte inhibitory factor). IL-8 is produced in various cells 
e.g. monocytes/macrophages, granulocytes, T-cells, fi- 
broblasts or endothelium cells as response to proinflam- 
matory stimuli, such as IL-1 , TNF, LPS and viruses. 
[0009] Conventionally, the treatment of inflammatory 
conditions and oedema utilized an oral administration of 
non-steroidal anti-inflammatory drugs (NSAIDS), such 



as e.g. acetylsalicylic acid, phenylbutazone, diclofenac 
or indometacine. However, these agents exhibit several, 
sometimes severe secondary effects, e.g. gastro -intes- 
tinal problems and adverse effects on gastroenteric mu- 
5 cosa. 

[001 0] To overcome these drawbacks the art provided 
additional agents for treating inflammation. In this re- 
spect the WO 98/1 3057 discloses the use of a compo- 
sition containing a Tripterygium wilfordii Hook F root 

10 preparation that has anti-inflammatory properties. Yet, 
since this composition also exhibits immunosuppres- 
sive activity the effect thereof in treating inflammation 
was rather poor. Further, in EP 100 94 04 the use of 
pADPRT (poly-ADP ribose polymerase) inhibitory com- 

15 pounds are proposed for the treatment of inflammatory 
diseases. However, also in this case unwanted second- 
ary effects occur upon administration. 
[0011] Therefore, there is a need in art for additional, 
well tolerated agents for treating inflammatory diseases 

20 and/or inflammatory dieseases that do not show un- 
wanted side effects. 

[0012] Consequently, according to a first aspect the 
present invention provides the use of bromelain or one 
or more components thereof for the manufacture of a 

25 medicament for increasing the IL-8 level in an individual. 
[0013] Bromelain, an extract from pineapple stem 
(Ananas comosus), is a mixture of various compounds, 
such as enzymes, e.g. proteases, phosphatases, per- 
oxidases, cellulases, protease inhibitors etc., carbohy- 

30 drates and other not yet identified components. Phar- 
macological studies relating to bromelaine showed that 
only in very rare cases allergic reactions were observed. 
Moreover, these reactions normally wear off relatively 
quickly. 

35 [0014] During the extensive studies leading to the 
present invention, it was now surprisingly found that ad- 
ministration of bromelain to patients reduced the onset 
and length of inflammatory diseases, and also improved 
the conditions during wound healing processes. Since 

40 bromelain as a food ingredient is well accepted by the 
body only minimal or no side effects are observed. This 
anti-inflammatory effect of bromelain is obviously mainly 
due to increasing the IL-8 secretion by cells of the im- 
mune system, which IL-8 secretion stimulates immune 

45 responses in an area of inflammation and attracts im- 
mune cells to said area by the process of chemotaxis. 
As a result of such a stimulation the immune processes 
involved in inflammatory processes may actually per- 
form a quicker and more efficient task at the location of 

50 inflammation, so that the actual physiological conditions 
experienced by an individual suffering from an inflam- 
matory condition are less severe and are reduced more 
quickly. 

[001 5] According to the invention a variety of different 
55 disease states may be treated that are based on inflam- 
matory responses, such as psoriasis, rheumatoid arthri- 
tis, polyarthritis. Moreover, since the action of bromelain 
in reducing inflammation in an individual is based on an 
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stimulation of the individual's own immune system, said 
compound may well be utilized for an adjuvant therapy 
during wound healing processes and allergy. 
[0016] On the other hand IL-8 is known to inhibt his- 
tamine release from basophil and mast cells and there- 
fore antagonizes the IL-4 induced production of IgE by 
B-lymphozytes. Consequently, bromelain or compo- 
nents thereof is suitable as an anti-allergic agent, in par- 
ticular as an anti-histaminikum. 

[0017] The one or more of the components of brom- 
leain is/are preferably non-protease component(s) 
thereof, since the stimulating activity of bromelain is 
even retained when bromelain has been subjected to 
high temperature treatment that 

[0018] The invention will now be further described 
with reference to the following examples and to the 
drawing, wherein: 



Secretion of IL-8: 

[0022] IL-8 was quantitated in cell-free supernatants 
using a sandwich enzyme immunoassay technique 

5 (R&D Systems, Minneapolis, USA). 2x1 0 5 neutrophils 
were incubated at 37 °C with or without test substance 
in microtiterplates having 96 wells. 24 hours incubation 
cells were centrifuged (400 xg, 7 min) and cell free su- 
pernatants were used. Samples and standards were pi- 

10 petted into the IL-8 monoclonal antibody precoated 
wells and incubated 2.5 hours at room temperature. 
Then the cells were washed and the substrate solution 
was added. The colour development was stopped and 
determined using a microtiterplate reader (SLT Labin- 

15 struments, Austria). 

Statistical analysis: 



FIG. 1 shows the effects of bromelain BP (bromelain 
base powder) and heat inactivated bromelain on the 
secretion of IL-8 from neutrophils of healthy donors. 
Three independent experiments were performed. 

Example 

Effects of bromelain BP and of heat inactivated 
bromelain on the secretion of IL-8 from neutrophils 

Bromelain Base Powder (BP) 

[0019] Bromelain BP (purchased from CPC Wolfgang 
Muhlbauer GmbH, Hamburg, Germany) was dissolved 
in water and lyophilised. Proteolytic activity and protein 
content were determined by using the substrate L-Pyr- 
Phe-Leu-pNA(Harrach etal., J Protein Chem 14 (1995) 
41-52) and the Bio-Rad Protein Assay (Bio-Rad Labo- 
ratories GmbH, Munchen, Germany), respectively. Bro- 
melain BP showed a specific activity of 0.34 U/mg. The 
protease activity was destroyed by heating the bro- 
melain BP solution at 80 °C for 1 h. 

Preparation of Neutrophils 



[0023] Statistical significance between treatment and 
20 control groups was calculated using the Mann-Whitney- 
Wilcoxon test and the computer programme Instat. 

Experimental results: 

25 [0024] Bromelain BP and heat inactivated bromelain 
were tested for their capability to increase the secretion 
of IL-8 in neutrophils. 

[0025] Neutrophils were incubated with various 
amounts of bromelain BP and heat treated bromelain 
so BP (range of 0. 1 uxj/ml - 1 00 u,g bromelain BP) for a total 
of 24 hours. As can be seen in Fig. 1 bromelain BP and 
heat treated bromelain BP induced a significant in- 
crease in the secretion of IL-8 into the supernatant in a 
dose dependent manner, in the range of about 450 pg/ 
35 ml - 2640 pg/ml IL-8. Neutrophils not activated with bro- 
melain BP and heat inactivated bromelain did not show 
any IL-8 secreted into the supernatant. 
[0026] Since also heat treated bromelain base pow- 
der was able to stimulate IL-8 secretion it may be con- 
40 eluded that the proteolytic activity does not correlate 
with the ability for neutrophil activation. 
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[0020] Neutrophils were isolated by a single-step 
method as described by Ferrante et al. (J. Immunol. 
Methods. 36 (1980) 109). 

[0021] About 20-30 ml of freshly isolated blood donat- 
ed by a healthy volunteer was anticoagulated with pre- 
servative free heparin (1 0 U/ml final concentration, Sig- 
ma, Deisenhofen, Germany) and layered onto Polymor- 
phprep (Nycomed Pharma, Oslo, Norway). After centrif- 
ugation (400 g, 30 min) at 20 °C the neutrophils were 
harvested from the second leukocyte band. One ml of 
water was added for 1 min to the cell suspension to lyse 
the erythrocytes. Cells were washed three times with 
PBS. Cell viability, determined by trypan blue exclusion, 
was found to be greater than 98 %. 



Claims 

45 

1. Use of bromelain and/or one or more components 
thereof for the manufacture of a medicament for in- 
creasing the IL-8 level in an individual. 

50 2. The use according to claim 1 , wherein functional ca- 
pacities of granulocytes are stimulated. 

3. The use according to claim 1 or claim 2, wherein 
the medicament is designed for the treatment of in- 

55 flammatory diseases. 

4. The use according to claim 1 or claim 2, wherein 
the medicament is designed for adjuvant therapy 



3 



5 EP 1 208 849 A1 6 

during wound healing processes. 

5. The use according to claim 3, wherein the inflam- 
matory disease is associated with psoriasis, rheu- 
matoid arthritis or polyarthritis or allergy. 5 

6. The use according to claim 5, wherein the medica- 
ment is an anti-histaminikum. 

7. The use according to any of the preceding claims, 10 
wherein the component of bromelain is a non-pro- 
tease component thereof. 
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